SUMMARY Alternating Wenckebach periodicity is generally believed to reflect bilevel block due to horizontal electrophysiologic dissociation in the conducting tissues. We describe a case of atrial pacing-induced atrioventricular nodal alternating Wenckebach periodicity with concealed reentry in a longitudinally dissociated AV conduction system. Three observations support this unique mechanism: Concealed reentry occurred during the course of alternating Wenckebach periodicity; it could be invoked to explain the peculiar conduction patterns in this patient; and alternative mechanisms did not explain the alternating Wenckebach periods. Our findings also indicate that long conduction times during 2: 1 block can be due to concealed reentry rather than concealed antegrade conduction, and participation in the echo process of a retrograde pathway with electrophysiologic characteristics of an atrioventricular nodal bypass tract does not exclude manifest and concealed reentry at a subatrial level.
ALTERNATING Wenckebach periodicity (AWP) is a conduction disturbance characterized by basic 2:1 block with progressive prolongation of conduction time on each transmitted impulse until the series is terminated by two or three consecutive blocked beats.'3 Horizontal dissociation of the conduction system into a proximal and distal level may be involved in this arrhythmia, one site being responsible for the 2: 1 block and the other for the Wenckebach pattern of the conducted beats.2' 3 We present a case of pacing-induced atrioventricular (AV) nodal AWP with a previously undescribed mechanism: concealed reentry over a longitudinally dissociated AV conduction system.
Case Report A 29-year-old man was evaluated because of a long history of symptomatic paroxysmal supraventricular tachycardia. The patient gave informed consent for the study.
Catheter electrodes were introduced percutaneously through peripheral veins and were positioned at the right atrium, coronary sinus, His bundle area and right ventricular apex. Three surface ECG leads and three intracardiac leads were displayed on a Siemens 803 ink-jet recorder at a paper speed of 100 mm/sec. Pacing studies were performed by a custom-built programmable pacemaker. The study protocol was similar to that used in other laboratories for evaluation of arrhythmias,4 and included incremental atrial and ventricular pacing and extrastimulation at various paced cycle lengths (CLs) and during the tachycardia. Figures 1 and 2 show the evolution of AWP. At atrial CLs of 300-280 msec, there was a basic 2: 1 AV nodal block with two distinct populations of AV nodal conduction times of the transmitted impulses. The short AH times ranged from 195-225 msec and the long AH from 285-335 msec; no intermediate values were found. The transitions from short to long and from long to short conduction times always had a similar pattern.
An example at a paced CL of 280 msec is shown in figure 1 . Panel A shows 2:1 AV nodal block. AH times of the transmitted impulses were 205-210 msec. A second consecutive beat unexpectedly conducted to the ventricles with a long conduction time (AH, 330 msec), i.e., the 2: 1 block was temporarily interrupted by a 3:2 Wenckebach conduction (panel B). Thereafter, 2: 1 block resumed but AH intervals of the transmitted impulses were considerably longer than before. Transition from 2:1 block with long conduction times to 2: 1 block with shorter conduction times took the form of AWP ( fig. IC ). There was 2:1 block with gradual prolongation of AH intervals of the transmitted impulses until two consecutive blocked beats occurred. Then, 2: 1 block with short AH intervals reappeared as in figure lA. Figure 2 shows similar events at a slightly longer CL. Panel A shows the evolution of 2:1 block with long conduction times; panel B (continuous with panel A) shows AWP terminating in two blocked beats and followed by 2: 1 block with shorter conduction times.
During these events, the pacemaker was turned off several times at different portions of the cycles to allow emergence of echo beats ( fig. 3 ). Atrial echo beats appeared whenever the pacer was turned off after a transmitted beat with relatively long conduction. This was seen during stable 2: 1 conduction ( fig.  3A ), just after transition from the short to the long conduction time (fig. 3B ). and at different portions of the evolving AWP ( fig. 3C ). The 2:1 block was never associated with echo beats when relatively short conduction was present ( fig. 3D ) or when the pacemaker was turned off after a blocked beat. These observations were not surprising; it was clear from the ordinary Wenckebach cycles that the critical AH time required for echo beats during continuous pacing was 245-250 msec (fig. 4) . The short conduction times during 2: 1 block were always below and the long conduction times were always above this value. figure 1 .
The first block occurred at a more distal and the second at a more proximal site within the initial common pathway of the proximal AV node. Four mechanisms could explain the AWP in this patient. The long and short conduction times during 2:1 block could have been due to dual AV nodal pathways. However, this patient had smooth, continuous AV nodal conduction curves during antegrade conduction studies using the extrastimulus technique at several paced CLs, and AH intervals during ordinary Wenckebach cycles did not fall into a long and short population. By analyzing several simple Wenckebach cycles, the apparent gap between 225 and 285 msec, i.e., between the postulated upper limit of fast and lower limit of slow pathway conduction, was completely filled in by intermediate AH intervals (fig. 4) the term "AV nodal bypass tract" should be used in a descriptive rather than in a morphologic sense.
